DFO enhances the targeting of CD34-positive cells and improves neovascularization.
Desferrioxamine (DFO), an iron chelator, mimicked hypoxia by inhibiting HIF-1α degradation and upregulated angiogenic factors. In this experiment, we elucidated the effect of DFO on CD34-positive cell migration and neovascularization. CD34-positive cells were cultured in media with DFO or an inhibitor and subjected to in vitro tubule formation and the expression of factors. Nude mice were randomly divided into five groups of 12: control, CD34, CD34-DFO, CD34-DFO-AMD (AMD3100, CXCR4 inhibitor), and CD34-DFO-LY (LY294002, the PI3K inhibitor) groups. Limb perfusion and in vivo imaging was evaluated by laser speckle imaging (LSI) and bioluminescence imaging (BLI). Capillary density was examined 14 days after surgery, and the relevant mechanism was also explored. In vitro, DFO significantly increased the tube formation and expression of angiogenic factors in CD34-positive cells, which were blocked by the PI3K inhibitor, LY294002. DFO enhanced blood flow, the function of the ischemic hindlimb, and the levels of VEGF. Further, p-eNOS and p-Akt increased in response to the ischemia. BLI showed that DFO increased the number of CD34-positive cells targeted to the ischemic sites. Immunohistofluorescence revealed that the capillary density in the ischemic hindlimb was significantly higher in the DFO treatment group compared with the other groups. However, all of these effects were diminished by LY294002. DFO treatment enhanced CD34-positive cell targeting and improved neovascularization via the PI3K/Akt signal transduction pathway in an ischemic hindlimb.